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1
CART MOVING MACHINE

CROSS REFERENCE TO RELATED
APPLICATION

The present application claims priority to U.S. Provisional

Application No. 61/099,454 filed on Sep. 23, 2008 and
entitled Cart Pushing Machine without Fixed Handlebar, the

contents of which are hereby incorporated by reference
herein 1n their entirety.

FIELD OF THE INVENTION

The present invention relates to moving carts with a
mechanical means. More particularly the present invention
relates to devices for pushing and/or pulling carts. More par-
ticularly the present invention relates to a device for collec-
tion of shopping carts by pushing and/or pulling a line of
carts.

BACKGROUND

Grocery stores and large retailers 1in the United States often
employ mechanical cart collection methods using cart push-
ers and/or pullers. Current machines may include a manual
control station on one end of the machine complete with
steering and forward and reverse throttle controls and various
gauges and switches, for example to monitor the machine’s
operation and turn the machine on and off. In manual opera-
tion, the operator may stand at the manual controls and steer
the machine and control the throttle. The collection of carts
using machines often uses a radio remote control held by the
operator at the front of a line of carts to actuate the motor 1n
the machine to push the line of carts to the store. To steer the
line of carts, which are stacked together one 1n front of the
other, the operator may push or pull the front of the front cart
in the line 5 to 10 degrees to the rnight or left to begin the tumn.
Each of the carts and the machine following will follow the
turn started by the first cart. On some machines, the radio
controls only move the machine forward.

Cart moving machines may include a strobe light mounted
high to be visible and warn against the hazard of the slow
moving or stopped machine in a parking lot. Some organiza-
tions design their buildings with cart doors where cart retriev-
ing personnel can return the carts to the building from the
parking lot. These doors often have a reduced door head
height, when compared to typical entrance doors, to prevent
patrons from using these access points. In some cases, the
relatively high strobe on the moving machines can be dam-
aged by inadvertent contact with these door heads. Addition-
ally, cart moving machines may be shipped on pallets and 1n
trucks to the purchaser. At times the strobe light on the
machine 1s damaged during shipping process.

SUMMARY OF THE INVENTION

In one embodiment, a cart moving machine can include a
body portion, a movement assembly positioned on the body
and including a power source coupled to a drive mechanism,
the movement assembly being adapted to translate the
machine relative to a surface, a hitch positioned on the body
and adapted to engage a cart, a mast extending from the body
and including a beacon positioned thereon, and a mast posi-
tioming mechanism. The mast positioning mechanism can be
adapted to allow the mast to be selectively positionable rela-
tive to the body between a protected position and an exposed
position. The mast positioning mechanism can be a pivotal
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connector and the mast can be selectively pivotal between the
protected position and the exposed position. The protected

position can mclude a position within a housing of the body
and the exposed position can include a position outside the
housing, the exposed position adapted to suitably present the
beacon. The exposed position can be a generally upright
position. The exposed position can also include a generally
upright and slightly tipped position. The pivoting connector
can be a frictional pivotal connector.

In one embodiment, the pivotal connector can include a
bracket connected to the body and a first pivot pin extending
through the bracket and the mast. The bracket can include a
radial slot with a center point located at the longitudinal axis
of the first p1vot pin and the pivotal connector can also include
a second pivot pin extending through the radial slot and the
mast. The first pivot pin can be a removable pin.

In another embodiment, the machine can include a break-
away mechanism adapted to allow the beacon to move rela-
tive to the machine from a use position to a released position
when a force 1s applied. The breakaway mechanism can be
incorporated into the mast positioning mechanism and the
breakaway mechanism can be a friction based mechanism.
Alternatively or additionally, the breakaway mechanism can
include a biasing mechanism adapted to return the beacon
from the released position to the use position when the force
1s no longer applied. The breakaway mechamism can also be
adapted to allow relative motion of the beacon relative to the
mast.

In another embodiment, the machine can include a remote
control in communication with the movement mechanism. A
remote control holder can be provided and can be secured to
the machine. In some embodiments, the holder can be secured
to the mast, while 1n other embodiments, the holder can be
secured to the body. In still other embodiments, multiple
holders can be provided.

In another embodiment, a switch can be provided 1n com-
munication with the movement mechanism. The switch can
include a forward position, a neutral position, and a reverse
position. The movement mechanism can be adapted to gradu-
ally transition between forward translation and stop and
between reverse translation and stop. In addition, the machine
can include a handle positioned on the mast and the handle
can be a cylindrical grip.

While multiple embodiments are disclosed, still other
embodiments of the present invention will become apparent
to those skilled in the art from the following detailed descrip-
tion, which shows and describes illustrative embodiments of
the invention. As will be realized, the invention 1s capable of
modifications 1n various aspects, all without departing from
the spirit and scope of the present invention. Accordingly, the
drawings and detailed description are to be regarded as 1llus-
trative 1n nature and not restrictive.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 a rear/side perspective view of a cart moving
machine according to one embodiment, 1n position behind a
series of shopping carts.

FIG. 2 1s a rear/side perspective view of the machine of
FIG. 1.

FI1G. 3 1s front/side perspective view of the machine of FIG.
1.

FIG. 4 1s a close-up side view of a strobe tower of the
machine of FIG. 1.

FIG. 5 15 a close-up rear/side perspective view of a shoe
bracket of the machine of FIG. 1, with an incorporated break-
away mechanism.
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FIG. 6 1s a close-up side view of thereofl.
FIG. 7 1s a side view of the machine of FIG. 1 with the

strobe tower 1n an upright position.

FI1G. 8 1s a side view of the machine of FIG. 1 with the hood
In an open position.

FI1G. 9 1s a rear/side perspective view of the shoe bracket of
FIG. 5 depicting removal of an adjustment pin.

FIG. 10 1s a side view of the machine of FIG. 1 depicting
repositioning of the strobe tower.

FIG. 11 1s a side view of the machine of FIG. 1 with the
strobe tower 1n a storage/shipping position with the hood in a
closed position.

FIG. 12 1s a side view of the machine of FIG. 1 depicting
the functionality of the breakaway mechanism of FIG. 5.

FIG. 13 1s close-up view of a remote control 1n a holder
positioned on the strobe tower of the machine of FIG. 1.

FI1G. 14 1s a front/side perspective view of the machine of
FIG. 1 depicting the strobe tower in a breakaway/steering
position.

FIG. 15 1s a front/side perspective view of a cart pushing
machine according to another embodiment.

FIG. 16 1s a close-up rear/side perspective view of a shoe
bracket of the machine of FIG. 135, depicting another embodi-
ment of an incorporated breakaway mechanism.

FIG. 17 1s a rear/side perspective view of the machine of
FIG. 15.

FIG. 18 1s a front/side perspective view of a cart pushing
machine according to another embodiment.

FIG. 19 1s a close-up rear/side perspective view of a shoe
bracket of the machine of FIG. 18.

FI1G. 201s a close-up front/side perspective view of a break-
away mechanism of the machine of FIG. 18.

FI1G. 21 1s a close-up side view of a top portion of a strobe
tower of the machine of FIG. 18 depicting the functionality of
the breakaway mechanism of FIG. 20.

DETAILED DESCRIPTION

The present disclosure relates to cart moving machines.
More particularly, the present disclosure relates to cart push-
ing machines for use in collecting one or more shopping carts
as shown in FIG. 1. The machines can include a strobe tower
that 1s positionable between a protected position and an
exposed position. The protected position can be a position
below a hood such that the strobe tower can be protected
during shipping, for example. The exposed position can
include an upright position such that the strobe can be used to
signily a machine location 1 a crowded parking lot, for
example. The strobe tower of the present disclosure can also
include a breakaway feature allowing the strobe to breakaway
relative to the machine. The strobe can be adapted to break-
away 1f the machine was to be advanced through a door with
a low door head height and the strobe was to encounter the
door head, for example. Other features relating to directional
switches, a remote control, a holder for the remote control,
and a handle are also disclosed.

Referring now to FIGS. 2-14, a first embodiment of a cart
moving machine 100 will be described. The cart moving
machine 100 can include a body portion, a movement assem-
bly, a hitch 114 positioned on the body and adapted to engage
a cart, a mast extending from the body and including a beacon
positioned thereon, and a mast positioning mechanism. The
machine can also include a breakaway mechanism and a
controller for receiving instructions and controlling several
aspects of the machine. The machine can also include a power
source such as batteries, for example, and an AC power cord
and outlet for charging the machine can also be provided.
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Retferring to FIG. 2 and regarding the body portion, the
body can include a frame and a housing 102. The housing 102
can 1nclude a belly portion 104 and a cover portion 106 and
the housing 102 can be adapted to enclose working elements
of the machine 100 such as, for example, portions of the
movement mechanism, the controller, the power source, and
the like. The housing 102 can have interface elements 108
positioned thereon such as several levers, buttons, switches,
gauges and the like, for controlling or monitoring several
functions of the machine 100. For example, the housing 102
can include a horn button and a brake button associated with
a respective horn and brake positioned on the machine. Addi-
tional interface elements included on the housing can include
an E-shut off, keyswitch, LED’s, a BDI, and other features.

As shown 1n FIG. 2, the cover portion 106 can include a
hood. The hood can be coupled to the belly 104 via a decou-
pling connection or series of decoupling connections such as,
for example, clips, clamps, latchs, or other decoupling con-
nections such that the hood can be removed or opened. The
hood can also include a moveable connection 110 or series of
moveable connections 110 such that the hood can be maintain
its attachment to the machine 100 if opened. For example, as
best shown in FIG. 7, the moveable connection 110 can
include a hinge 115 or pivot pin for pivotal opening of the
hood. Alternatively, the moveable connection 110 can include
a slide track for translational opening of the hood. Some
and/or all of the interfacing elements 108 described above can
be positioned on the hood.

Still referring to FIG. 2, the machine 100 can also include
a movement assembly. The movement assembly can be
adapted to cause the machine to translate along a surface such
as the ground, a pavement, a building floor, or other surfaces.
The movement assembly can include a power source and a
drive mechanism. The drive mechanism can include an
engine or motor 1n addition to linkage and a traction device.
The linkage can communicate power from the engine or
motor to a traction device 1n the form of a drive wheel, track,
or other device for interfacing with a surface. As shown 1n
FIG. 2, the traction device can include a pair of wheels 112.

Referring now to FIG. 3, the machine 100 can also include
a hitch 114. As shown, the hitch 114 can be adapted to engage
a shopping cart. The engagement can include several different
types. In one embodiment, a wheel engager can be provided
as shown. The machine 100 can also include a steering ped-
estal for allowing the machine to turn, steer, or be turned. In
one embodiment, the steering pedestal can include a caster
wheel 116 as shown 1n FIG. 2.

The machine 100 can also 1include a mast extending from
the machine. The mast can include an elongate member 1n the
form of a tube, shaft, pole, rod, or other extending piece. The
mast can include a machine end 118 proximate to the machine
and an opposing beacon end 120. The mast can have a length
between the machine end 118 and the beacon end 120 adapted
to suitably present the beacon. That 1s, the length can be
suificient to allow the beacon end 120 to be positioned suili-
ciently high that drivers and patrons 1n a parking lot can see
the machine amidst a crowed parking lot. For example, the
mast may extend to a height suificient for a person backmg a
large pickup truck to see the top of the mast over the top of a
closed tail gate. The mast can have a beacon positioned on the
beacon end 120, and the beacon can be adapted to indicate the
location of the machme Accordingly, the beacon can beinthe
form of a light, a flashing hght a strobe light, a vibrant
colored medallion, a flag, a sign, or other attention attracting
clement. The mast can be adapted to be selectively position-
able relative to the machine 100 such that the mast can be
placed 1n a protected position or an exposed position.
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In one embodiment, as shown 1n FIGS. 2 and 3, the mast
can be 1n the form of a tower 122 extending from the machine
100. The tower 122 can be formed from a cylindrical member
and the cylindrical member can include an annular or solid
cross-section. For example, a hollow steel tube can be pro-
vided. A beacon 1n the form of a strobe 124 can be secured to
the beacon end 120 of the tower 122. The tower 122 can be
directly connected to the body of the machine 100 or a mast
positioning mechanism can be provided. The tower 122 can
have a length between a mast end 118 and a beacon end 120
that can be selected based a the mounting height of the tower
122 and the desired overall height of the tower 122. Consid-
eration can also be given to the ability of the tower 122 to be
stored under the hood 106 when determining the length of the
tower 122. In some embodiments, the length can range from
approximately 12" to approximately 72". In one embodiment,
the tower 122 may have a length of approximately 36". In
some embodiments, the tower 122 can be positioned on or
connected to the machine at a height ranging from approxi-
mately 4" to approximately 48" depending on the geometry of
the tower 122 and the associated machine. In one embodi-
ment, the tower 122 can be connected to the machine at a
height of approximately 12". The length of the tower 122
together with the height at which the tower 122 1s connected
to the machine can provide an overall height of the tower. In
one embodiment, this overall height can be approximately
48",

The beacon shown 1n FIG. 2 can be adapted to catch a
person’s attention, but avoid startling or irritating those
within viewing distance. The beacon can be in the form of a
strobe 124. The strobe 124 can be a relatively slow flashing
strobe with a flash speed similar to that of an airplane strobe.
For example, the strobe 124 may flash approximately once

every second, every two seconds, or some similar interval of
time. The strobe 124 can be a ECCO 6221 A type strobe. The

strobe can be designed to meet SAE J1455, SAE J1318, and
CE requirements and can be tested 1n accordance with UL 583
satety standards for Type E, ES, and EE industrial trucks.
Other strobe types can also be used.

The machine can also include a mast positioning mecha-
nism. The mast positioning mechanism can be adapted to
allow the mast to be repositioned, particularly to transition the
mast between a protected position and an exposed position.
The mast positioning mechanism can be i the form of a
pivotal, a translating, a telescoping, or other connector allow-
ing relative positioning of the mast to the body of the machine
100. In one embodiment, for example, the mast positioning
mechanism can include a single pin extending through the
mast and connecting the mast to the body. The pin can create
a Irictional connection between the mast and the body allow-
ing the mast to be positioned 1n a protected position along side
the body or an exposed position such as, for example, an
upright position. In other embodiments, the mast positioning,
mechanism can include a bracket and a connection to the
bracket allowing for repositioning of the mast relative to the
body. In other embodiments, the mast positioning mechanism
can include a hollow telescope-type receiving tube into which
the mast can be retracted. Catch points such as, for example,
spring balls with corresponding holes can be used to define
the protected and exposed positions.

Referring to FIGS. 4-6, a pivotal connector type mast posi-
tiomng mechanism 1s shown. As shown, the pivotal connector
can 1nclude a shoe bracket 126 extending from the machine
100. The shoe bracket 126 can include a pair of parallel
extending plates 128 spaced from one another a distance
approximately equal to the width of the mast and the mast can
be positioned there between. The plates 128 can extend from
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the body of the machine 100 beyond the position of the mast
and can further return toward one another. A gap 130 between
the returning ends of the plates 128 can be provided to allow
the plates 128 to be drawn 1n tight against the sides of the mast
when secured thereto.

Still referring to FIGS. 4-6, the mast positioning mecha-
nism, 1n one embodiment, can 1clude a pair of positioning
pins. As shown, a prvot pin 132 and an adjustment pin 134 can
be provided. That 1s, the pivot pin 132 can be a relatively
permanent pin in the form of a bolt, a shaft welded to the shoe
bracket 126, or some other type of pin that 1s not readily
removable without the use of tools. The adjustment pin 134,
on the other hand, can be a more readily removable pin such
as a clevis pin for example with a corresponding cotter pin to
keep the clevis pin from sliding or vibrating out of position.
Each of the pins 132, 134 can be positioned through holes 1n
the shoe bracket 126 and through corresponding holes 1n the
mast. As can be understood from FI1G. 5, where both pins 132,
134 are in position and tightly secured, the mast can be held 1n
position and prevented from rotating about the pivot pin 132.
However, when the adjustment pin 134 1s removed, which can

occur by removing the cotter pin and further removing the
clevis pin, the mast can be pivoted relative to the shoe bracket
126.

Referring now to FIGS. 7-11, the shoe bracket 126 can be
positioned relative to the body of the machine 100 such that
pivoting motion of the mast in the shoe 126 allows the mast to
be pivoted 1nto a protected position. For example, as shown in
FIG. 7, the shoe bracket 126 can be positioned along the
height of the body near the seam between the belly 104 and
the cover 106. Accordingly, as shown 1n FIG. 8, the cover can
be removed or otherwise opened 1n anticipation of reposition-
ing the mast. The adjustment pin 134 can be removed via
removal of the cotter pin and the clevis pin and the mast can
be rotated downward as shown 1n FIGS. 9 and 10. The mast
can be positioned within the body and the cover 106 can be
replaced to protect the mast as shown 1n FIG. 11. In some
embodiments, the cover 106 1s of a hood configuration with a
prvoting hinge 115 on a one side and three additional free
edges some of which may include decoupling connections. In
these embodiments, the shoe bracket 126 can be mounted to
the body along one of the free edges such that the hood can be
allowed to open and the mast can be pivoted within the body
for protection.

The machine can also include a breakaway mechanism.
The breakaway mechamism can be adapted to allow relative
motion between the beacon and the body of the machine. For
example, 11 an obstruction i1s encountered, the breakaway
mechanism may allow relative motion so as to avoid damage
to the beacon. The breakaway mechanism can include a piv-
oting mechanism, a rotating mechanism, translating mecha-
nism, or other relative motion mechanism that can be move-
able when a force 1s applied. For example, a horizontal or
vertical hinge, a slide plate, or a telescoping device can be
used to allow relative motion of the beacon relative to the
body. The breakaway mechanism can be positioned on the
machine at a point between the chain of connections between
the beacon and the body. That 1s, the breakaway mechanism
can be positioned to allow the beacon to move relative to the
mast or the mechanism can be positioned to allow the mast as
a whole to move relative to the body. In another embodiment,
the mechanism can be positioned within the mast allowing a
portion of the mast to move relative to a portion that 1s held
stationary. The breakaway mechanism can include a force
resistive element such as a frictional connection, a biasing,
mechanism, or some other resisting element that functions to
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maintain the beacon i a use position and yet allows the
beacon to move to areleased position when a force 1s applied.

Referring again to FIGS. 4-6, the breakaway mechanism
can be incorporated into the mast positioning mechanism. In
this embodiment, the shoe bracket 126 of the pivotal connec-
tor of the mast positioning mechanism can include a radial
slot 136 through which the pivot pin 132 extends. The radial
slot 136 can be adapted to receive the pivot pin 132 and as
such can have a width substantially equal to the thickness of
the pivot pin 132. The radial slot 136 can have a radiused
shape with a center point located at the longitudinal axis of the
adjustment pin 134. The radial slot 136 can include two ends
forming stopping points for the pivot pin 132 and thus defin-
ing the range of motion of the pivot pin 132. In this embodi-
ment, the pivot pin 132 can include a tension based fastener
such as a bolt that can be tightened to provide a frictional
engagement between the plates 128 of the bracket 126 and the
mast. Accordingly, and with reference to FIG. 12, the mast
can be positioned 1n a use position that 1s generally upright.
When an obstruction 1s encountered by the tower 122, strobe
124, or a portion thereol, (e.g., where the strobe 124 encoun-
ters a low door head) the frictional engagement of the bracket
126 on the mast may be overcome allowing the pivot pin 132
to translate along the radial slot 136 and allowing the mast to
prvot about the adjustment pin 134. It 1s noted that the
released position of the mast can be limited by the second end
of the radial slot 136, wherein the pivot pin 132 can be
prevented from traveling beyond the radial arc of the radial
slot 136. The range of motion of the mast can be from
approximately upright to approximately 60° from vertical.
Preferably, the range of motion 1s from approximately upright
to approximately 45° from vertical.

It 1s noted that in this embodiment, two pivot points are
provided. A first pivot point can be provided by the pivot pin
132 when the adjustment pin 134 1s removed and the mast 1s
repositioned, for example for storage under the hood, by
pivoting about the pivot pin 132. However, where the break-
away mechanism 1s incorporated into the mast positioning
mechanism as shown, the adjustment pin 134 becomes the
pivot point for this mode of functionality because the pivot
pin 132 translates along the radial slot 136 whose center point
1s the longitudinal axis of the adjustment pin 134.

It 1s also noted that where the machine 100 1s being moved
without carts attached, the mast can be used to steer the
machine. It can be convenient for a user to pivot the mast to a
released position such that the machine can be steered from a
position slightly offset from the machine 100 so as to avoid
tripping on the machine 100 or leaning overly far to reach the
mast. Accordingly, while the breakaway mechanism has been
described 1n the context of encountering an obstruction, the
breakaway mechanism can also be useful 1n tipping the mast
to accommodate steering the machine 100.

Referring now to FIG. 13, a remote control 138 can be
provided. The remote control 138 can be adapted to control
the machine 100 and can be 1in radio communication with the
controller of the machine 100 via an antenna positioned on the
machine 100. The remote 138 can include user interfacing
clements such as a display, gauges, buttons, levers, switches,
or other elements adapted to allow the user to monitor the
machine and control the machine. In one embodiment, as
shown, the remote control can include two forward speed
buttons 140, two reverse speed buttons 142, a horn button
144, and a stop button 143. In other embodiments more or
tewer buttons can be provided. For example a five button
remote with a horn, two forward speed buttons and two stops
can be provided. A single button remote can be provided,
where a single forward speed button 1s used and when the
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button 1s released, the machine 1s directed to stop. In this
embodiment, the horn button can be omitted. Those of skill in
the art will understand and appreciate several additional but-
ton configurations.

The machine 100 can also be provided with a remote con-
trol holder 146. The holder 146 can be 1n the form of a storage
bracket and can include a sleeve-type device allowing the
relatively rectangular remote 138 to be sleevably slid into an
open top of the device. The holder 146 can provide for a
storage position for the remote 138 so as to avoid loss of the
remote 138 and can be positioned 1n most any location on or
oif of the machine 100. In one embodiment as shown 1n FIGS.
13 and 14, the holder 146 can be positioned on the mast of the
machine 100. Where the machine 100 1s moving without
being attached to a line of carts, the mast can be used to assist
with steering the machine 100. Accordingly, with the forward
and reverse buttons 140, 142 on the remote 138, 1t can be
convenient to position the holder 146 for the remote 138 on
the mast such that motion and steering can be controlled from
a common location. Thus, when using the tower 122 for
steering, one hand operation of the machine 100 may be
possible by simultaneously pressing the remote buttons 140,
142 and gripping the tower 122.

In use, the mast of the cart pushing machine 100 can be
assembled and the tower 122 can be positioned 1n a protected
position under the hood with the adjustment pin 134 removed
and the tower 122 pivoted within the hood about the pivot pin
132. It 1s noted that the radial slot 136 for the breakaway
mechanism can provide from some translational movement
of the tower 122 and can accommodate placing the tower 122
within the body of the machine 100. The hood can be closed
over the top of the machine 100 and tower 122 thereby pro-
tecting the tower 122 and strobe 124 during shipping and any
decoupling connections of the hood to the belly 104 can be
secured.

Upon arrival at its use destination, the hood can be opened
by releasing the decoupling connections and the tower 122
can be pivoted to an upright position about the pivot pin 132.
A p1vot hole 1n the base of the tower 122 can be aligned with
a corresponding hole in the bracket 126 and the adjustment
pin 134 can be inserted and secured thereby securing the
tower 122 1n an upright position. The hood of the machine 100
can be closed and the decoupling connections can be secured.
It 1s noted that the tower 122 can be positioned 1n the protected
or exposed positions at any time for purposes of storage,
shipping, or at other times where damage to the tower 122
and/or strobe 124 1s to be avoided.

The cart pushing machine 100 may be navigated by a user
through a parking lot and can be used to collect and move
carts. The tower 122 can be pivoted rearward for initial navi-
gation of the machine 100. That 1s, the tower 122 can be
pivoted to provide a location for the user to steer the machine
100 without tripping over the machine 100. The tower 122
may be pivoted by actuating the breakaway mechanism of the
machine 100. That 1s, the tower 122 can be pivoted manually
to the rear by forcing the mast to pivot about the adjustment
pin 134 and causing the p1vot pin 132 to slide along the radial
slot 136. In this, non-cart mode, the remote 138 can be posi-
tioned in the holder 146 on the tower 122 to allow the machine
100 to be steered and controlled from a common location. The
machine 100 can be used to approach carts and the hitch 114
can be engaged with the carts. Upon collection of one or more
carts, the user can pivot the tower 122 back to the upright
position and remove the remote 138 from the holder 146 and
begin to control the machine 100 remotely and steering the
machine 100. The machine 100 and the carts can be steered by
controlling the direction of the leading cart 1n a line of carts.
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The forward and reverse functions of the machine 100 can be
controlled via the remote control 138. If an obstruction 1s
encountered by the strobe 124 and/or tower 122, the break-
away mechanism can be actuated where the force from the
obstruction overcomes the frictional engagement of the
bracket 126 on the tower 122.

Referring now to FIGS. 15-17, another embodiment of a
cart moving machine 200 1s shown. In this embodiment, the
cart machine 200 can include a body portion, a movement
assembly, a hitch 214 positioned on the body and adapted to
engage a cart, a mast extending from the body and including
a beacon positioned thereon, and a mast positioning mecha-
nism. The machine 200 can also include a breakaway mecha-
nism and a controller for receiving instructions and control-
ling several aspects of the machine 200.

The body, the movement assembly, the hitch 214, the mast,
and the beacon can include features that are the same or
similar to the machine 100. However, 1n this embodiment, the
breakaway mechanism and the remote control holder 246 can
be slightly different. Additionally, a forward and reverse
switch 250 can be provided on the mast.

Regarding the breakaway mechanism, reference 1s made to
FIG. 16. As shown, the breakaway system of this embodiment
can include a bracket 226, a pivot pin 232, and an adjustment
pin 234 the same or similar to the breakaway mechamism
previously described. However, the mast may be more freely
positioned in the bracket 226 such that the bracket 226 does
not frictionally engage the mast. This relatively free motion
can be provided by an extended pivot pin 232. In licu of the
frictional engagement, the breakaway system can include a
biasing mechanism adapted to bias the mast toward an upright
position. The biasing mechanism can be 1n the form of and
clastric strap, a spring, or other known biasing elements.

Still referring to FIG. 16, the biasing mechanism can be 1n
the form of a spring 252 extending from the pivot pin 232 to
an interior portion of the shoe bracket 226. In the present
embodiment, two springs 252 are provided; one on either side
of the shoe bracket 226. The shoe bracket 226 can extend into
the body of the machine 200 and can 1nclude a return flange
254 on e1ther side of the bracket 226. The spring 252 can thus
extend from the pivot pin 232 to a hole or other securing point
on the tlange 254 of the shoe bracket 226. Accordingly, the
spring 252 can be stretched between the pivot pin 232 and the
securing point so as to cause the spring 2352 to be 1n tension
and biasing the pivot pin 232 toward a first end of the radial
slot 236 where the mast 1s 1n an upright position. Where the
beacon and/or mast encounters an obstruction, the force may
overcome the spring constant of the spring 252 thereby elon-
gating the spring 252 and allowing the p1vot pin 232 to travel
along the radial slot 236 and allowing the mast to pivot about
the adjustment pin 234. When the force from the obstruction
1s removed, the spring 252 can then cause the mast to return to
its upright position where the tension in the spring 252 causes
the pivot pin 232 to travel back along the radial slot 236 to the
first end.

Referring now to FIG. 17, the remote control holder 246
can be provided on the body of the machine 200. Additionally,
a forward and reverse switch 250 can be provided on the tower
222 as best shown in FIG. 15. The switch 250 can be provided
near the top of the tower 222 and can include a forward
position, a reverse position, and a neutral position. The for-
ward position can provide for a single forward speed and
likewise, the reverse position can provide for a single reverse
speed, which can be different from the forward speed. The
switch 250 can be used drive the machine 200 or adjust the
position of the machine 200 relative to a cart or several carts.
Accordingly, the controller of the machine 200 can be
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adapted to cause the machine 200 to transition gradually
between its current state of motion and the switch selected
motion. That 1s, 1f the machine 200 1s 1n a stopped state,
switching the switch 250 to forward can cause the machine
200 to accelerate gradually from a stopped condition to the
speed selected for the forward position. Likewise, when
switched from forward to neutral, the machine 200 can decel-
erate from the forward speed to stopped. This feature can
avold abrupt changes 1n speed which can be dangerous when
attaching carts or positioning the machine 200 relative to
carts. It 1s noted that while a switch 250 has been described,
the switch 250 can be 1n the form of a dial, lever, button, or
other actuatable element. Additionally or alternatively, a vari-
able speed control can also be provided.

In use, the machine 200 can be used similarly to the
machine 100. However, as mentioned, the remote control
holder 246 can be positioned on the body and accordingly,
navigating the machine 200 without a cart attached can be
performed by controlling the machine 200 with the remote
238 removed from the holder 246 and steering with the tower
222, or the switch 250 on the tower 222 can be used 1n lieu of
the remote 238. Also, 1t 1s to be noted that pivoting the tower
222 to the steering position may be performed by overcoming
the biasing force of the biasing mechanism rather than the
frictional engagement like machine 100.

Referring now to FIGS. 18-21, another embodiment of a
cart moving machine 300 1s shown. In this embodiment, the
cart machine 300 can include a body portion, a movement
assembly, a hitch 314 positioned on the body and adapted to
engage a cart, a mast extending from the body and including
a beacon positioned thereon, and a mast positioning mecha-
nism. The machine 300 can also include a breakaway mecha-
nism and a controller for recerving mstructions and control-

ling several aspects of the machine 300.

The body, the movement assembly, the hitch 314, the mast,
and the beacon can include features that are the same or
similar to the machines 100 and 200. Additionally, a remote
holder 346 and a switch 350 can be provided similar to that
described with respect to machine 200. However, in this
embodiment, the breakaway mechanism can be slightly dii-
ferent and a handle 260 can be provided.

Regarding the breakaway mechanism, reference 1s made to
FIGS. 19 and 20. As shown, 1n this embodiment, the break-
away mechanism can be adapted to allow relative motion
between the beacon and the mast. Accordingly, as shown 1n
FIG. 19, the mast positioning mechanism may omait the radial
slot 1n the bracket due 326 to the breakaway system being
provided elsewhere. In this embodiment, the angle of the mast
can be determined by the orientation of the adjustment pin
334 and the pivot pin 332 relative to the bracket 326. The
angle can be selected such that a user steering the machine
300 can grasp the mast and walk without tripping on the
machine 300. Accordingly, 1n contrast to the previous
embodiments, the present embodiment can include an 1n use
position that 1s generally upright, but slightly tipped. Consid-
erations can also be given to storage of the machine 300 and
the footprint of the machine 300 with the mast 1n a tipped
position. As with the mast positioning mechanisms previ-
ously described, the adjustment pin 334 can be removed and
the mast can be pivoted about the pivot pin 332 when the mast
positioning mechanism 1s to be positioned 1n a protected
position.

The breakaway system can include a pivotal member 262
connected to the beacon and pivotally connected to the mast.
The prvotal member 262 can be a bracket, a flat plate, or
another alternatively shaped member adapted to pivot relative
to the mast. In one embodiment, as shown 1n FIG. 20, the
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pivotal member 262 can be in the form of a tube with a
stamped end providing a flat surface for placement adjacent to
the mast. The pivotal member 262 can be bolted or otherwise
fastened to the mast so as to provide a frictional engagement
between the pivotal member 262 and the mast. Accordingly,
an obstruction encountered by the beacon can cause pivotal
motion of the beacon about the connection of the pivotal
member 262 to the mast as shown 1n FIG. 21. Upon removal
of the obstruction or relocation of the machine to avoid the
obstruction, the beacon can be pivoted back to its upright
position.

Referring to FIG. 21, the mast of the present embodiment
can also 1include a handle 360 to facilitate a more ergonomic
orip on the mast for use in steering the machine 300. The
handle 360 can be a cylindrical handle extending from the
mast. The handle 360 can be 1n the form of a pistol type grip
or bicycle type grip for example. As shown the handle 360 can
extend generally orthogonally to the mast and can be directed
generally rearwardly from the machine 300. In other embodi-
ments, the handle 360 can extend generally orthogonally to
the mast and be directed 1mn a sideways manner. In other
embodiments, the handle 360 may not be orthogonal to the
mast. In the embodiment shown, the switch 350, as described
with respect to the machine 200, can be positioned on the
mast relatively close to the handle 360 and positioned on atop
surface of the mast. Accordingly, the switch 350 can be pre-
sented to the thumb where the handle 360 1s grasped by a user.
The switch 350 can be a lever type switch or a push button
type switch or another actuatable element.

In use, the present machine 300 can be navigated and used
most similarly to machine 200. However, as noted, the user
can grasp the handle 360 rather than the tower 322. In addi-
tion, the switch 350 position may allow a user to trigger the
torward and reverse switch with a thumb or another hand.

The disclosed machine can perform the similar functions
when compared to prior art machines and yet may include
tewer elements by omitting duplicated features. For example,
the strobe tower doubling as a steering handle when no carts
are 1n place can allow a dedicated steering handle to be
omitted, thereby maintaining functionality and yet saving
costs by reducing material and labor costs.

The breakaway feature can provide two purposes including,
preventing damage to the beacon and, 1n some embodiments,
allowing the mast to serve as a steering handle. Further ver-
satility 1n the mast allows 1t to be folded under the body cover
of the machine for protection and safe keeping during storage,
shipping, or other times.

Although the present mnvention has been described with
reference to preferred embodiments, persons skilled 1n the art
will recognize that changes may be made 1n form and detail
without departing from the spirit and scope of the mvention.
For example, the features of the several embodiments can be
combined, exchanged, or otherwise interchanged without
departing from the invention. A double breakaway mecha-
nism can be provided, for example, or a handle can be pro-
vided on machines 100 or 200. Additional modifications can
be made without departing from the ivention.

What 1s claimed 1s:

1. A cart moving machine comprising:

a. a substantially rectangular body, defined by a front por-
tion, two generally parallel side portions, and a rear
portion;

b. a movement assembly positioned on the body and
including a power source coupled to a drive mechanism,
the movement assembly being adapted to translate the
machine relative to a surface;
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. a hitch positioned on the front portion of the body and
adapted to engage a cart;

d. a mast extending from the rear portion of the body,
opposite the hitch and including a beacon positioned
thereon; and

¢. a mast positioning mechanism, the mechanism adapted
to allow the mast to be selectively positionable relative
to the body between an enclosed position toward the
hitch and an exposed upright position.

2. The machine of claim 1, wherein the mast positioning,
mechanism 1s a pivotal connector and the mast 1s selectively
pivotal between the enclosed position and the exposed posi-
tion.

3. The machine of claim 2, wherein the pivoting connector
1s a frictional pivotal connector.

4. The machine of claim 2, wherein the pivotal connector
includes:

a. a bracket connected to the body; and

b. a first pivot pin extending through the bracket and the
mast.

5. The machine of claim 4, wherein the bracket includes a
radial slot with a center point located at the longitudinal axis
of the first p1vot pin, the pivotal connector further comprising
a second pivot pin extending through the radial slot and the
mast.

6. The machine of claim 5, wherein the first pivot pin 1s a
removable pin.

7. The machine of claim 2, wherein:

a. the enclosed position includes a position within a hous-

ing of the body; and

b. the exposed position includes a position outside the
housing, the exposed position adapted to suitably
present the beacon.

8. The machine of claim 7, wherein the exposed position 1s

a generally upright position.

9. The machine of claim 8, wherein the exposed position
includes a slightly tipped position.

10. The machine of claim 1, wherein the machine further
includes a breakaway mechanism adapted to allow the beacon
to move relative to the machine from a use position to a
released position when a force 1s applied.

11. The machine of claim 10, wherein the breakaway
mechanism 1s incorporated into the mast positioning mecha-
nism.

12. The machine of claim 11, wherein the breakaway
mechanism 1s a friction based mechanism.

13. The machine of claim 11, wherein the breakaway
mechanism 1ncludes a biasing mechamsm adapted to return
the beacon from the released position to the use position when
the force 1s no longer applied.

14. The machine of claim 10, wherein the breakaway
mechanism 1s adapted to allow relative motion of the beacon
relative to the mast.

15. The machine of claim 1, further comprising a remote
control 1n communication with the movement mechanism.

16. The machine of claim 1, further comprising a direc-
tional switch 1n communication with the movement mecha-
nism.

17. The machine of claim 16, wherein the directional
switch includes a forward position, a stop position, and a
reverse position.

18. The machine of claim 17, wherein the movement
mechanism 1s adapted to gradually transition between for-
ward translation and stop and between reverse translation and
stop.

19. The machine of claim 1 further comprising a handle
positioned on the mast.
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20. The machine of claim 19, wherein the handle 1s a
cylindrical grip.

21. A cart moving machine comprising;:

a. a substantially rectangular body, defined by a front por-
tion, two generally parallel side portions, a rear portion >

C.

and a top portion;

a movement assembly positioned on the body and
including a power source coupled to a drive mechanism,
the movement assembly being adapted to translate the
machine relative to a surface;

a hitch positioned on the front portion of the body and
adapted to engage a cart;

d. a mast extending from the rear portion of the body,

opposite the hitch and including a beacon positioned
thereon;

¢. a mast positioning mechanism, the mechamsm adapted

to allow the mast to be selectively positionable relative
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to the body between an enclosed position inside the
substantially rectangular body toward the hitch and an
exposed upright position outside the substantially rect-
angular body;

f. a remote control 1n communication with the movement

mechanism; and

g. a remote control holder secured to the machine.

22. The machine of claim 21, wherein the holder 1s secured
to the mast.

23. The machine of claim 21, wherein the holder 1s secured
to the body.

24. The machine of claim 21, wherein the substantially
rectangular body further comprises an opening of sufficient
s1ze to accommodate the mast 1n the enclosed position.

25. The machine of claim 24, wherein the substantially
rectangular body further comprises a hinge.
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